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Search web for “CERES CAVE” to access group data,

point and click radiative transfer



SARB AOT alternately from VIRS (retrieval) or MATCH assimilation

Has more absorption than found
by Kaufman and Dubovik

Assignment of aerosol characteristics: Based on MATCH/

MATCH aerosol type CRS aerosol optics scal’é height
dust (0.01-1.0 um) dust (0.5 um) Tegen-Lacis 3km
dust (1-10 um) dust (2.0 um) TegenLacis A 1km
dust (10-20 um) dust (2.0 um) Tegen-Lacis 1km
dust (20-50 um) dust (2.0 um) Tegen-Lacis 1 km
hydrophilic black carbon soot (OPAC) 1km
hydrophobic black carbon soot (OPAC) 1km
hydrophilic organic carbon soluble organic (OPAC) 1km
hydrophobic organic carbon ‘\‘ /N insoluble organic (OPAC) 1km
sulfate V1 | sulfae (oPAC) 1km
sea it V| seasat (oPAQ) 0.5 km

!
|
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Mistake: organic carbon was zeroed out (~10% of aerosol)




Tuned calculations: (Clear TOA SW) — (Pristine TOA SW)

Apn! 1998 FSW BetaS (VOHOIZ) 550402.'_0 ADT FDRCING TDA SW UP (DCEAN d;uma! avg)
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(Observed CERES clear SW) — (Calculated pristine TOA SW)
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CERES cloud screening captures more signal of biomass burning as “clear”



Clear-sky Aerosol Forcing April 1998 CERES TRMM 40N-40S

Raw average - no diurnal smoothing - TRMM precesses thru dirurnal cycle
April 1998 daytime coverage of NH and SH was balanced.

Aerosol Forcing Wm-2
SW Up at TOA 3.24
LW Up at TOA -0.38

SW Heating of Atmosphere | 2.27

LW Heating of Atmosphere |-0.58

SW Down at Surface -6.25

LW Down at Surface 0.99

Ocean only Comparable to Loeb & Kato,
SW Up at TOA 3.35 who interpolated clear

SW Up at TOA 3.41 observation for pr\i;s,tine flux.

Forcing = (Clear Observation) - (Pristine Calculation) — Okay for ocean SW TOA only
Forcing = (Clear Calculation) - (Pristine Calculation) — Okay for ocean/land/SW/LW/TOA/surface

Pristine: No aerosols



Aerosol Forcing to SW Up at TOA (clear)

April 1998 FSW Beta3 (V011012) 550402b,A0T Forcing TOA 5W Up
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Aerosol Forcing to LW Up at TOA (clear)
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Aerosol Forcing to SW Down at Surface (clear)

Aprit 1998 FSW Beta3 (V011012) 5504020 ,AOT Forcing SFC 5W Down
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Aerosol Forcing to LW Down at Surface (clear)

April 1998 F5W Beta3 (V011012) 550402b,A0T Forcing SFC LW Down
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Aerosol forcing to SW heating of atmosphere (clear)
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Aerosol forcing to LW heating of atmosphere (clear)

April 1998 FSW Beta3 (V011012) 5504020, A0T Forcing ATM LW Abs
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[AOT April 98] - [AOT April 89] as “ENSO minus non-ENSO” ?

GACP AOT Apnl 98 Apnl 89

Less AOT*
in NH
with &
ENSO Yl

Ve 0o [ [ ]

Std. Dev fhif 026 020 016 010 005 000 00F 010 0Ix 020 025

Optical Depth Difference

Mean AOT / Here use AOT from GACP (Geogzhdayev et al.)
change = 0.00
with ENSO

ENSO may decrease (increase) AOT in NH (SH) oceans.

Forcing to SW Heating of Atmosphere map for April 1998 shows that most aerosol
heating occurs in NH.

We speculate that one impact of ENSO on April 1998 was a significant DECREASE in
aerosol induced SW heating of the atmosphere over the NH oceans.



Forcing (Wm-2)

Direct Aerosol Forcing over Tropical Ocean
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Assume the black line is true. If MATCH gives land AOT that’s

low, as we suspect, the line we use now would be to the right (dashed blue),
and we’'d overestimate insolation below low clouds.

Cloud Effect for WVarious Aerosol Conditions cosSZA=035 Cloud Tau =10 at 1km
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Met Absorption at Surface

If we underestimate AOT or aerosol absorption, the arrival of low clouds is hardly
our deliverance. We still get an error for insolation.



Lisa Coleman’s test run on SCF (with Erika’s view__hdf help)

TRMM CosSZA for 17 June 1998
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Critarfen: 0.00080 <= CERES solar zenith at surface (Wiewing Angles) <= 89.0000



AOT Input for SARB (June 17, 1998)
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Critarfen: 0.000G0 <= CERES solar zenith at surface (Wiewing Angles) <= #9.0000



Total-sky Direct Aerosol Forcing to SW at TOA (June 17, 1998)
Aerosol affects flux in both clear and cloudy footprints.

Clouds reduce aerosol forcing in this region of high AOT

38) U—‘FIStII’IE vertical Filus PFDTIleSJ — nubsst ot ahortwaes flox — IJFIWCIFG — total SK}!’ T nNo asrzsol kaD fAeroscl Fluxes and UEltCIS_J kPﬂStlne vertical Flux I-"I'CITHES'] l\l—"l’lStII’IE wertical Flu:

fhDrr|e;’c:h-::lrloc/rview_hdf_v:’:_ﬂ_ﬂ_solurfstER_CRS_THMM—PFM—\-’]RS_C dSky—Moser—Test 599999 13588061700 Wed Mar 26 11:04:28 2003

50

I -
=5 =1 2 =] El 13 18 20 23 27 30

- 5 Watts per square meter + 3 O

Critarfen: 0.00080 <= CERES solar zenith at surface (Wiewing Angles) <= 89.0000
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Population

x 10* Daytime-only Histogram of Direct Aerosol Forcing to SW TOA (17JUNS8)
8 |

Clear Minus Total mean = 3.72 Wm-2

_ Total sky mean = 5.88 Wm-2

Wm-2 interval



Aerosol Forcing to SW at TOA: (Clear sky) — (Total sky)

Small values with big AOT: Large values with big AOT:
region is clear clouds hid the aerosols

|ES(|'l il—"l’lStll‘lE Wertical ki P'rDTIleS:I/

Shome fcha

— mubset of Shortwave flox — UPWCIFEI — total I\L.'CII'IST.FCIII'IEEI otal bk}i I-"rDTllES)I kPFIStIﬂe wartical Flux I-"FOTHESJJ — =ubset of shormwove tlox — LpwiC
H

ac Mdiew_hdf_v3.0.0_scloris /CER_CRS_TRMM—FFM—VIRS_Cld#ky —MNoser—Test 9999099 1988081700 Wed Mor 36 11:14:04 2003

50

-5 —1 2 =] E 1% 16 20 23 27 30

Watts per square rmeter

Critarfen: 0.000G0 <= CERES solar zenith at surface (Wiewing Angles) <= #9.0000



